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(57) Abstract: A compound represented by the following gen- 
eral formula (I) or a salt thereof. [Chemical formula 1] (I) (In the 
formula, R\ R^, and R^ each independently represents hydrogen 
or Ci.3 alkyl, provided that at least one of R^ R^, and R^ is not hy- 
drogen; R'* represents substituted amino; and R^ represents op- 
tionally substituted carboxy.) Also provided is a peptidyl argi- 
nine deiminase type IV inhibitor. With this inhibitor, diseases 
in which a peptidyl arginine deiminase participates (e.g., articu- 
lar rheumatism and multiple sclerosis) can be prevented and/or 
treated. 
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[0007] ^^m^bi-i. ;&/^^>!>-i^##^^T"C(^PAD4(J^T^ Ca^'-free PAD4^fd-t"^^'b 

M#^(C645A) {C^/^-^^J^4:t>^"i^^^^fcii(D{}^T, Ca^^-bound PAD4 
(C645A)tmi-^thh^o )RXf. ^'|4aS(^lo-efe5Cys645^Ala{;igi^b-C^ 
^tt^bb^c^Mft: (C645A) iZ:fy/]^iy^J^4:t>t^M{henzoyl-L-argMne amide: 
BA, benzoyl-L-arginine ethylester:BAEE, benzol-glycyl-L-arginine:BGA, 
KQTARKSTGG:H3 peptide 1, KAPRKQLATK:H3 peptide 2RXf 
SGRGKGGKGL:H4 peptide) ^l^-^^-^fcit-^ft: (i^T^ ^tl^^tl. Ca^^-bound 
PAD4 (C645A)-BA complex, Ca^^-bound PAD4 (C645A)-BAEE complex, Ca^^ 



-bound PAD4 (C645A)-BGA complex, Ca^'-bound PAD4 (C645A)-H3 peptide 1 
complex, Ca^^-bound PAD4 (C645A)-H3 peptide 2 complex, Ca^^-bound PAD4 
(C645A)-H4 peptide complexttHr^thh^o ) (^^i^Mj^^XW^^M^^ 

2.25:^Vi5^^>^hn— A-e^^bfc (#112003-358459-^^ tJ«#iS 
2004-259125-^) o «3t^N^W$tl./c8o(DVL#:«igfi;^/Vv^r>i^^'^f ^ 

'^^Bm^f^(Dm}&m^^t'^^Bm'3f£2mmxmm-fnh^xm-mmfj:2mi^^M 

m^n^&y'^y^]}>^(Dm^^t^T-cell surface glycoprotein CDAizMUi-^tt 

^mb/c^^/^?t^S;j^1^L-CV ^/Co lt(^rtf|5(-f*^ttaS-trfe§Asp350, His471, 
Asp473, Cys645^;5;/Vi/l>A-r:^^^S2o#^^b. ^ttaS^P^isftiat^W^g}* 
amidinotransferase (AT) (^N(G), N(G)-dimetyl-L-arginine amidinohydrorasec^^ML 

Tv^fco ;!&/^->^>-i^-f':^>';05#^ib^^v^PAD4i:ffi^4a^Jftia(5Q^»3g^it^i-§i:. 2 
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[0008] fi#bfi:7°ni/^i^PSI-BLAST. FUGUEiCJ:oTT/^^'^>^processing 

^^"^Li^cCShirai, H., Blundell, T. L. and Mizuguchi, K. (2001) A novel superfamily 
of enzymes that catalyze the modification of guanidino groups. TIBS, 26, 465-468)o 
Das^jf^Mycoplasma arginini^>fe(DT/V^'^^^7'V5:^— if ^MJ^^^F^ft^i:^^ 

fz. (Das et al. (2004) Crystal structures of arginine deiminase with covalent reaction 
intermediates: Implication for catalytic mechanism) o ^^K^t>(DBA-Ca PAD4( 
C645A) (Dm^W^\Cii^^ ^y'^iy/PT/P^^ly (PAD4(DSj^;^«) (Dm^^^^it 

^y°^iy/VT/U^^XD^^T:=-i^yM(DM^C C ^5jt;K?§:^L-Ctetrahedral adduct 

J;o-Ci^^T^v^y^(D^^C C (^^^tt^SSJit)^^!.. ^^T^iyJ^(DC C ^Nh2(Dr^(Z) 
IS-^;6S^if$ttTT^^::^T;5S^^>^§^ ^ebT. ^2^pg-ef*. His471(^J;oT^S 
'l4^t:$tl.fc;:K^^;5Sc C ^^^^Sc^LTSi^tetrahedral adduct^S^^^^tt^fc^. C 
C i!Cys645(D«lti^^Sy (D^(D)g'a*d5||^bT^:7°^v?/Vv^h7Vy>'B^(PAD4 
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[0009] ^±(D^m' 



[0010] ^mm(D^mi^i^T(^m'ox-h^o 

[0011] (1) rm(D—^Md-cm^ti^it^m^tiu^(D 

[0012] [^b7] 



R' 



R^— N 



N — R3 



NH 



CH. 



CH- 



CH 



R4— CH — RS 



(I ) 



(2) R';e»S^ TfS<^^ 



[0013] 



R^^— N 



R 



42 



-e^^tv^S. r""s(o) -[j(:c|3^ r 



m 



402 
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,404 



NH-CHR*° -CO] -[^4^. R'°'. R*°', R*°'*5J;t/R'"'{*. ^tl^^nm^l^. 7^ 

n 



.42 



^ (1) IBm^^lb-a-i^^/cfi^cD 



[0014] (3) r'^^s^ e^S^^i--ct>J;v^-<^yV/^; 



[0015] (4) r\ r':JoJ;U^^r'(*, ^tl^'tim^LiZ, ;^<*ig^*/c(*7<^/VS'efc^^S^ /c/c 

U r\ R'^3j;U?R'(D5^(^ii'"^ce<^'blo(ip<^/kS-efc^(l) — (3)(DV^-f ti/^^f:: 



[0016] (5) TWBC>(Ia), ilh)-^fcmic)Xm^tl^^t^m'^fci^^(Dm.Xh^(4)mM(D^t^ 



[0017] [^b9] 



H 
N 




NH 



NH 

CH2 
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CH2 
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CHo 



(la) 
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[0018] Wbio] 



CH 



H^C — N 




NH 



NH 

CH2 
CH2 

CO NH CH— COOH 



(lb) 



[0019] [{bll] 

H 

H3C — U^^^U — CH3 

NH 

CH2 
I 

CH2 
CH2 

CO NH CH— COOH 



(6) Tn&<D^^-'j>.-x:m^n^. ga^ij#^i(DT5:y^ia?ij^#i-§^7°^>'/vT 




wo 2005/075414 



10 



PCT/JP2005/001574 



[0020] Mbl2] 



PAD4 (DHJi&ltJI 



Hs47t i/\ 



NK 



Asp350 

Y 



Asp350. 



Cys645 



Asp473]r 





Tetrahedral adduct 



PAD4 (Dl^flii^^mm 

(PAD4 <DJ5f5:llM4^(DT;u^->^ai 



His471 




Asp350 




Oy$d45 



\ 




T 



Cys645 



Asp473 



Asp473 T 
Tetrahedral adduct 



KlH 



Cys645 




/ 



Asp350 

r 



Asp473jr 




His471 



Asp350 



Cyse45 



Asp473T 



(^^— i^cfj, Asp350, His471, Asp473^t/Cys645(i. -^tl^^tV. M^^i\W^^l<DT 



471{i(Z)t:;^^v': 



473{i(D 



(7) Ba^lJ#-^l(DT^y^@S^IJ^^i-§-<:/^>^/VT/^=¥:^>-7'V^^— if4^-^(D 



[0021] (8) TJV^::^^^<DT^/m^i^WT=-i^/^i!)^ 



(7) ^fcfi (8) |B«c(^-<:^^>^/VT/V=¥c^^7^V5:-^— if 4|5M.*^Jo 



[0023] (10) ^zf^iyjVTjV^- 
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[0024] (11) ^':/^i:^/^^T/u^^>'T^4^^—^:dm-^ir^m&^^KmMV^^^.mMR 

[0026] ^/c. ^m'm^K:^^ ^T. Bocm-:/h=3rv^S^ Argf^T/V^^::^:/, Tosf^p-h/V:^^:/ 

[0028] i^Tx ;^^5^^P?W(-l^fc0Ji-5o 

[0029] 1. — ilSiS:(I)-e^$tl.§ib'^#;*fc(*-^(D:^ 

[0030] [^bl3] 




N — R3 



CH2 



(I) 



CH2 



CH2 



R'*— CH — R^ 
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[0031] — J|^^(I)^C*5V^T. R\ R'*5j;t/R'{*. ^th^^tim^LiC^ T^^mBl^^fci^^ 



i^x-i^f-^w ^mwci—3(DT/]^^/vmti^x\^. ^^/vm. n-^vtw 

[0032] r\ R'*3j;t>^R';5N ;4<^J^^^/c(i^^/vS-efc5;^5^ /c/cb. R 

[0033] — lST»:(i)(c4b^v ^-c. R'figi^^^^-r^T^y^-efe^o R'<z)T^y^(^#;!jp$tL^ 



■ilS^^(I)^:::}oV^T.Rli@# 



TO n 



[0034] [^bl4] 



r41_N 



R 



42 



^^^:;^c^S*fc«@ms^WbTtJ;v^mmms-efe'5]-e^$tL^£. r*°'s(o) - 

m 



.401 



401 



.406> 



r'^^-co^nh-chr'^'-co] -i^^^ R*°', r'°', R*°'*Dj;t;«R'"'f*. •^ti.^^tva 

n 



R*"'N(R''"^-CHR''"''-CO--e^$tl.'5^&lF-NH-CHR™'-CO--e^$tl^^i! 



.406> 



404 



403 
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1— 6(DT 



3-t°y A-^^yy;v^ t°y^v^/k. t°9v?^/k, t°!;i5^^v?^/v. t°9yy/v. -r^ 
i5^v^y/v. ^ryy/i-. -ry^ryy/v. :^=¥i^yy/^. -ry:^^i^yy/^> t°yK[2, 3-d 

]t°y5:iy/v, ^^yt°^^/v, i, 8-■:^y^yv?/^, i, 5-•:^7^y>?/^, i, e-i-y^ 
y v?7k, 1, 7--^y^y>^/k, df-yy^v, ^3^y[2, 3-b]t°yv?/k, ^h^yy/^. ^tv? 
ryy/v. :^=ari^v'Tyy/v. hyrv^^/i^. hyryy/v. ^ai^/k, t°ny/v, t°ny^/v 



[0035] r'"'. r™\ r""'. R™"*5J;tm™''(^)^^li;^cmS^L-C(*. ISfP^^^^li;!K 



,402 -^403 -.-x404 -.-x405 



^Wi^^-fb^^^C^dx-ti. ycnci^/k^, -^y^/vs. ryhy/v^. y^n 



[0036] R*°\ r'''\ R*''\ R*°\ ^''^XX^-^'^ii- 
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M-l ^t^jJU 
^ Mi 



■:xh^v'/ce^O ^ T5:/^. ;&7W^^--r/^S> )k^WX^Q(^T ;v:=i^i/tiJ'VT^^jv, 



fc°y>^/v, t°y5v?7v, t'^v'cr^/k, t°yi5^^>?c:^7v, t°^y^y/v, -r^^v^y/v. ^^-ry^y/v. 
^y^ryy/v. :^=¥i^y^y/i^. ^y:^=¥i^y^y/w. t°yK[2, 3-d]t°y^v?/v. ^>^y^t° 
y^/v-. 1, 8--^y^yv?/v. 1, s-'^y^yv'/v, i, 6--:h:7^yv?/k, i, 7--^y^y 



(- 



y/v^ hyTv>^/v. hyryy/i-. ^^i^/v, t:°ny/v, t^nycr^/v, yy/v, ^"ciyiy^/^. 



[0037] R*°\ R^°\ R^"%^J;m^*°'(D: 



6M^^ l-^2^(Z)^^ig^*5j;U?lj@(Di{£^J^^^^fcJ*^^ig^^^-^t?5— 6. 



bTf*. 2-fc°y v^/V. 3-t:°y>?/V, 4-t°yv?/^. t°y^v?/k, t°yv?^/k, t°yi5^'v?c:^/V, 

fc°yyy7v, ^i5^vy/v. ^ryy/v. -ry^ryy/v. :^=3ri^yy/V'. '1'y^^=3ri^yy/^. 
fc°yK[2, 3-d]t:°y^v?/^, -<^^yt°yc:^/^, 1, 8-^y^yv^/v, 1, s-^y^yv^/i-, 
1, 6-^y^yv^/v. 1, 7-'^y^yv^/v. dryy/v. ^:3^y[2, 3-b]t°yv^/k. y^hyy 
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[0038] R*°\ r'°\ R*°\ r'°\ R'°'*5j;tFR''"''^S 



406 



1— 6(DT/V^/l-^-egi^$tl/'CV ^Tti J;v \ 



[0039] R^'cD^^^l— ScDT/V^/VS^bTf*. ^^/VS. ^^/V^. n-:/ntVvS, i- 



[0040] 



r";5S, 



■|S^^(I)^c:^oV^T.R'^i 



1— 20OT/^=^/vS'efe'5) "C^^ti^S. -coo-{r'*n(r"°)-chr'"-co-[nh 



,55> 



53 



chr''-co] -}c^»:4^^ R", R", R'':j3j;tj«R'"f*, ^fh^^nm^i^. :^mw^^. m 



.52 -.^53 -.^54 



55 



50(Dv tL^^i^c^S^'CfeS] 'e^§ti/^S^.t^^'e&'5^J;v \ r''n(r")-chr''-c 



55> 



,53 
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). '^mmm\:.^mmm^u. ya,^/]^m. r>v');vm. :7=^^>'hv 

r'\ r'\ R'*^xxm''^mmm^mi^xh^\^mtyKmm'<sh^m^(Dmmmt 

xh^<. ^mM^(DMci^mt\^xi^. 2-t°yv'/v, 3-fc°y>^/v. 4-t°yv?/k, t°y^v^ 

t:°7v^^/^. t°yy v?^/k, t:°7y^y/v. -r^^^y^y/v. ^ryy/v. -ry^ryy/v. 
:^^i^yy/^^ -fy:^=^i^yy/v. t°yK[2, 3-d]fc°y5:v?/v, ^:/yt°9:=^/v. i, 8-':^ 
:7^y>?/k, 1, s-'^y^y v^/v, i, 6--:hy^yv^/k, i, 7-^y^yv?/v, df-yy/k, 

^:3iy[2, 3-b]t°yv?/V. ^hyyy/l^. ^Tv'Tyy/V. :^dri^v^^Tyy/^. hyTv?:=^ 

/V. hyryy/i^. ^^^^/v, t°ny/k, t°ny^/k, yy/v, t'nyv^cr^/k, ^^y^^^^^ 
^6(DT/i^^/i^^^^^^i^iO(DT-y/vmxWi^^tix^^xhX^\ i^fc. 
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y v?/v. 3-t°y v?/v, 4-t°y>^/k. t°y^v^/v. t°9v=^/v. t°y^^v?c:^7k, t^^y^y/v, ^ 
^^vy/v. ^ryy/w. -ry^ryy/v. 4y:t^-^y])/^. t°yK[2, 3- 

d]t°y^v?/v, 1, 8-^:7^yi;?/k, i, 5--:h:7^yv?/v, i, 6-^:7^ 

yv?/v. 1, 7--^^^yv^/v, dryy/v. ^:3zy[2, 3-b]t;°yv^/v, y^h^yy/v. ^tv? 
T^y/v. ::^-^f-v^Tyy/k. hyrv'^/v. hyry^y^v. ^a^^/v, t'ny/k, t'^y^/k 

r'\ R''^xxm''7im^^^^i^xhx\^^mmmmx:h^m^(Dm^^ti^x 
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[0041] [>fbl5] 



[0042] 



H 

H3C — N 




NH 



NH 

CHg 
I 

CH2 
I 

CH2 
I 

CO NH CH — COOH 



CH 



(la) 



HoC — N 




NH 



NH 



CH 



(lb) 



CH 



CH2 

CO NH CH— COOH 
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[0043] WblT] 





H 
N 




N — CH 



NH 

CHp 

I 

CH2 

CH2 
I 

CO NH CH— COOH 



(Ic) 
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[0044] [>fbl8] 

— N^^^^N — R3 

NH 

CH2 

CH2 
I 

CH2 
I 

H2N — CH — COOH 

<9. R'^^^/Vyi^^iy/vrnXh^^h^mi^. m^O^MX^^±$i(DT/V^^>'-^fci^T 
/Vd?ri>^^^#:^R'°'CO-0-COR*°'-t?^$tL^^^ir^iE;r|<i^-e(DTi//Hl:*/c{i 
Bz O (^,i>#^^7Ki^^ benzoic anhydride) X^>y 4 Mtir^^tKX<OM^'t^^ 

2 

t^^x^^o ^>y^-^MhR)t^i^^A^<Djjmxno^tf)^xt^o mK.i^. ^i^\±mm 

mmmt^XU^ MK-i-t^ AT^K (DMF). v'^^/k;^/v:7;^df->/K( 

DMSO) ,7^h^bKn:7^v (THF) /ce^^;^<fc^V ^^^thh(DU'^^^,i:t^^mf^^t7i^ 

2 
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m 



(Dm^. m^^Mxh^±m(DT/v^:=^^^^fci^r/]^^^>m^Mi^^DNs-ciiy>- 

7W<:D;^fe'CtT5^^^^'C^5(B.S. Hartley, V. Massey, Biochim. Biophys. Acta, 21, 

58 (1956)) o mx.it. ^m^mm^x\ m.m(D^^rK. ^vv-zHbSJ^^^m^j; 

5:K (DMF) , v'p{^/V;^7V7;^-drv/K (DMSO) ,7^h^liKn:79^ (THF) /^t''^;!K^§V ^ 

fc^^^^^Jtb. Sj^?^m(DpH^S|^10ii;!.Tt-^cC^J;5t--r^o Hi^^S.Sf*)^0-37 
T/^^^^>-^fcfiT/V^^^^f|^#:(m^i^K)c01^/Vfi^L'C^l— 1. 2^ 

— IS^^(I)^-*5v^T. r';^5r*'"n(r"")-chr*'^-co-[nh-chr''*'-co] -nh-[ 

n 



^*T/^=¥^^fl^#^^^ ^>^yV/Hb^l^#t-. Boc o (t-:/^/v:^^i/;>&/v#^7V 

2 

^>^^*tt;J^i^) tiJ;«9Boc^bi-^o #fet^/fcBoc-Argfe^V^{^^(D^2^^^<2^^(D;^ 
fe^fflV^O. Ramachandran, C.H. Li, J. Org. Chem., 27, 4006 (1962)) ^ p-h/V::^:/ 



tx\ <i^^(D^i^(y— </Hb^: 



)-efe§-<:/^Kc»@^^^&{^J;«9 (R.B. 



Merrifield, J. Am. Chem. Soc, 85, 2149 (1963)) , _hWB^:7°^K^#§^^;aS bTI^'C 
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UE^<D;fe"l^'Cfe^Fmoc@^'8-J^MAtherton, E. and Sheppard, R.C.,1989, 
Solid Phase Peptide Synthesis. A Practical Approach., IPF Press, Oxford, UK)^ffi 

Fmoc-Asp(OcHex), Fmoc-Glu(OcHex)^ Lys,ArgiCfi 

Fmoc-Lys(Cl-Z),Fmoc-Arg(Tos)(Dj;5(il#J^;^?/^>iJ^^^i^/^S^^TFA-e-^if^Stt-f 
HF-VmWr^th^h(D^m^^^o ;^^(^N*i^T5y^(DFmoc^^|^*b/c^. m7^(D 

2 

^tC. ethanedithiol,thioanisole/^if(D^;i;^:^>?-=r— ^^(D^^iT'CS 6^^^°^K 

1 -ethyl-3-(3-dimethylaminopropyl)carbodiimide^ 1 # 4;(JP X.T . ^7"^ K(OiEE;^C^ 
(Z)^^^, Argfe^V^{iArg^^#:^;f]Px.^o ^/c. ^(Dmi^MK.^^mtL-Xit,. ^ 

37°C;i)5ai^-efe«9. ^J^i^Nrr^Ji^lO^— ^24NFr^;053i^-t?$?§o :ft 

S^f*-f b^cfe^i;idansyl chloride^;f]Px.^^^iiJ;«9. i^Vv^/HbU. fc^(i_hfB^I^ 

fei9. R';as;f;/v;^^ds^v//^^-efc;5^t:'^i^(i, '^!jx.(iR'';6Sp<5^/vS(CH -)-efc^#-^ 

3 

. m^i^®"e^^_hfB(DT/V^'^^*/c{*T/l-=¥^^fl^^(DN"-metyl#:^R*°'c 
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. ^^\^mm^'^\ Mm(D^^ri^. Rft^^n^tx^\ ^<DRj^.izm\^^hti^^m 

DMSO) ,7^h9tKn:7^>' (THF) ts:t^t7Kh^^ ^lt^tih(Dm^<^^J:if^mf^^t7i^ 
—m24m^^m'^Xh^o mMW-M7i^m<DmmAi~i. T/v^^>^-^fcUT/]^^^:y 

^^#:(DN -metyl#: ( m^^M) (0 1 ^MZ.n\^X'i^ 1 — 1 . 2^/^/5^^ ^ "efc^o 
R^';5M^/V^ (CH -)Xh^^t^^(Diii^^Mtl.X. Boc-N-Me-Arg(Tos)-OH 

3 

N-Me-Arg(Tos)-OH^#§^i:;0S-e#§(^^b#llli^mMl. iS^^-^-^i^eo^b^ 
W-^tm^mt^:^^}'^^)^-, p234, 0:*:^ili^li.mM{b^lllA)o^n^.^>^f 

2 

|g(DArg(mono-methyl), ADMA, SDMA^Bocjbb (T. Nagasawa, K. Kuroiwa, K. 
Narita, Y. Isowa, Bull. Chem. Soc. Jpn., 46, 1269 (1973))^ ST ^ 
Boc-Arg(mono-methyl), Boc-ADMA, Boc-SDMA^-^^i-^o ^^7Ht:$tL 
/c'fl!l^^i?'Tyv'^y^^$e>t^hv'/Hbb(j. Ramachandran, C.H. Li, J. Org. Chem., 
27, 4006 (1962)), ■^t^^^tL(Dhi//V#:-efe'5Boc-Arg(mono-methyl,Tos), 
Boc-ADMA(Tos), Boc-SDMA(Tos)^|iMi~§o itl/^hy:7/k::^ng^^-e^aL-CJ!5^ 
BocHJ^:^^^f V \ Arg(mono-methyl,Tos), ADMA(Tos), SDMA(Tos)^|SM'f~So ^tt 

N-Me-Arg(mono-metyl,Tos), N-Me-ADMA(Tos), N-Me-SDMA(Tos)^#'5i^;eiS-e 
%^(P. Quitt, J. Hellerbach, K. Volger, Helv. Chim. Acta, 46, 327 (1963))o i^^^tu 
^^(DX^i^. HFX^Mir^^tlCX^ (S. Sakakibara, Y. Shimonishi, Y. Kishida, M. 
Okada, H. Sugihara, Bull. Chem. Soc. Jpn, 40, 2164 (1967)) 
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N-Me-Arg(mono-methyl), N-Me-ADMA, N-Me-SDMA^#§^t;^^^^^§o ^tlh^ 

2 

m 

3 

B.S. Hartley, V. Massey, Biochim. Biophys. Acta, 21, 58 (1956)) „ -^(JX-fi^ ^^g-ft 
;^-^->K (DMSO) ,7"h^tKti7^^^ (THF) fi:i£t:^^^\ H^:L^h(Dm-^'^fi:i£^^ 

d{S^^^2g#:(DN -metyl#:(m^^W) <^l^/^t->^b-C|^l — 1. 2^/V;^Sjig^-efc 
— IS^(I)^-*5V^T. R';6Sr'°'n(R*'")-CHR*°*-CO-[NH-CHR''' -CO] -NR* - 

n 

3 

f|^#:<DN-metyl#:^^:^yV/Ht:^lRl#tc:, Boc O (t-:/^/l-:^dr^>;(;/v:ij< - 

2 

MMM7i<^) i^Xmoc^hir^o #^tl./cBoc-Argfo^VM*^(DSI^#;<^N -metyl#: 
^<2^^(0^ife^fflvnj. Ramachandran, C.H. Li, J. Org. Chem., 27, 4006 (1962)). 
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ICX^(R.B. Merrifield, J. Am. Chem. Soc, 85, 2149 (1963)). _htB^:7'^K^#S^ 

/vmicu -) xh^m^co^0.m(D—m^&<Ti^mm'r:5o 

3 

IS^(D;^lfe'Cfc^Fmoc@^'^J^MAtherton, E. and Sheppard, R.C.,1989, 
Solid Phase Peptide Synthesis. A Practical Approach., IPF Press, Oxford, UK)^ffi 

Fmoc-Asp(OcHex), Fmoc-Glu(OcHex). Lys,ArgtCl{i 

Fmoc-Lys(Cl-Z),Fmoc-Arg(Tos)(Dj;5(ilfMy^;(;/^J!K^i^/V^^5TFA-e-^if^^{t-f 
HFXmWf^fh^h(D^m^^^o ;^^(^N*«T^y^(OFmoc^^|^^L/c^. mJ^<D 

X^K. Bz 0(^S#^^7K^^)^>mv^T<^^(D;^^tcJ;l9^^yV/Hli^*5i/c^5o 

2 

7jfZK, ethanedithiol,thioanisole/ce^'OD;:^;&'<^v^-Y— ^^(D#^^T'Cg 6^^7"^K 

mm^TFAxmmu mm-r^ g m^y'^}'^^HPLcmxmmrr^o ^(Dmm 

1 -ethyl-3-(3-dimethylaniinopropyl)carbodiimide^ 1 # M^JU TLX . Y<D^i^^^l!i 
<Z)^^^, N'-metyHbb/cArgfc^V^fiN -metyKbL/cArg^a^^^;!jPx.^o */c. ^ 

/Vd(Sc:^^j|!j^(Di?'T^v?y#|g-(DpKa;5S^12-t?fe^^i^%^L. MJ^^^IScDpH;^^^ 
S(CH -)'efc^J^'a-^ -hfBKJ^'C. FmocS^f^Tbfcfc^iidansyl chloride ^;!JPX. 

3 
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-t^M^. <ik^(D^^^^{H. Yajima, Y. Kiso, K. Kitagawa, Chem. Pharm. Bull., 22, 
1079 (1974):ioJ;t/M. Brenner, W. Huber, Helv. Chim. Acta, 36, 1109 (1953)) t^J:«9 

^fc. R';d5-C00-[NR"'-CHR''-C0-(NH-CHR''C0-) lX^h^M^(^it^l^(D^ 

P 

mm^mmimmir^o R''^^ykm(Dm^. *-r. Merrmeidwig (^y^^w^wig) 

KC^^T^/m^'^^^^fc^MT^y^WiB^Gism^ (B.F. Gisin, Helv. 
Chem.Acta, 56, 1476 (1973)) iZ.X'OMMir^o -(^I^MT^y^ltli^t±i^^W^b 
Tp-l[Hl(D^:7°^K@ffi'^^(R.B. Merrifield, J. Am. Chem. Soc, 85, 2149 (1963)) 

^^'93ML. $^)iCBoc-NR''-CHR''-COOH^*i'^$-&^o ^tCBoc-Arg(Tos) (^:7° 

iM^(D^^T^iyy^^Tosit.Vtch<D(]. Ramachandran, C.H. Li, J. Org. Chem., 27, 

4006 (1962))^. -<:/^K@^^^(;iJ;«9$btcag^$-i^§o ^tL^^Mb^^ (hf) 

X^Mi-^^tl^XV (S. Sakakibara, Y. Shimonishi, Y. Kishida, M. Okada, H. 

Sugihara, Bull. Chem. Soc. Jpn, 40, 2164 (1967)), n&0'>^^^^^t/^^X^^o 

^/c. R';iS-C00-[NR"'-CHR''-C0-(NH-CHR''C0-) ]XhK). R''';6M^/VS(^# 

p 

^<Djt^i~i^ mj^<7)^ N-Me-Arg(mono-methyl,Tos), N-Me-ADMA(Tos), 
N-Me-SDMA(Tos)^Boc'fbi~Sv^.J:'CBoc-N-Me-Arg(mono-methyl,Tos), 
Boc-N-Me-ADMA(Tos), Boc-N-Me-SDMA(Tos)^|^^L. itl/fe^-hx6<^^7°^K 

m^. 'Mmi^xvm.mm^i-^. m^mmm^tin^Mm) t(DM^M^^^xh^ 
j^m^if^mif^^t^^x^^o -^^(dxm^n^ih^m^mmi^'^mm (^dx.^ 
^n^m) t(DM^m)^^-^x-hx\\ :z.(Dx^fj:m.tL^xi^^ mx.i-£. mmm.. 
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2. --^:7°^v?/P'T/V^^^>'t'V5:^— tf4 (PAD4) ^K^M 



[0045] Mb 19] 



f- ■ "rw'i 



HsN — C, 




PAD4 (DJgJi&llfll 



Asp350 



Asp473T 




Tetrahedral adduct 



PAD4 (DJ5J^^)?fe!fe) 

(PAD4 (DJSiiSSMffOOTiU^— 



His471 




Asp350 



o==c 



/ 




Asp350 



Cys645 



II 

NH2 



Cy$645 



\ o 




Asp473 J 



Asp473 7 
Tetrahedral adduct 




Asp350 



Asp473jr 



NH3 



Asp350 




{p.^—J^^^ Asp350, His471, Asp473&t;^^Cys645{i. -^tV-^tl.. iH^'J^^KDT: 
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tl(D^fRX{*— §|l^flJffib-C^^i-^^i^S-e^§^ Protein Data Bankti 

^@:$tLTV ^-SCa^^-free PAD4C03^^«agJ^;^(accession code lWD8)Xfi-^tb;5^ 

V^T1.894° -efe^M^O^§|5Xt*^Sl5^ Ca^^-bound PAD4(C645A)<D3^^«a^M 
t^(accession code lWD9)Xi^^tl^^hC0^Bi^^^^M^^^^. l^-^^ftt^oV^-CO.Ol? 
:^^i^>hn— AT*fei9. iS^-a^^^tCoV^T 1.662° -efc§m^(7)^§|3Xf*^§P^ fe^V> 
{iPAD4(C645A) • ^/l^-y^J^^^^t^ • (benzoly-L-arginine-amide:BA) O^-^ft: 
(^3^^1»3gjffi;g(accession code lWDA)Xf*^tl.;0^^(D^S^;^n^'(S^;05. /^-^ 

't^h(D'(:htlltXW 7°ni/^A^b-C{*. DOCK (Science, 1992, 257, 1078). 
Gold4. Glide. FlexX(J.Mol. Biol., 1996, 261, 470) . AutoDock(J. Comput. Chem., 
1998, 19, 1639). ICM (J. Comput. Chem., 1994, 15, 488) . Ludi/^^^^^O^i-^^ir 
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2 2 

2 

X-iiL^ The Journal of Biological Chemistry, Vol.277, No.51, pp.49562-49568, 2002 
;V^^Z^^y(^^^-^A\ZM^^MW:^W<\t. B1ACORE3000 (Pharamacia Biosensor 

AB)^ffiv^/c^®7°9^^>-#n,ill^^z:J;o-c^|lJSi-sr^^s-et§„ mm^m^-r 

^5/7°_htiii^\ ¥^4^lli-]^L^c#. :^^^v^-^—Y-:fxivV\c 

Nakashima, K., Hagiwara, T., Ishigami, A., Nagata, S., Asaga, H., Kuramoto, M., 
Senshu, T. and Yamada, M. (1999) Moleculeir cheiracterization of peptidylarginine 
deiminase in HL-60 cells induced by retinoic acid and 1 a ,25-dihydroxjrvitamin D . 

3 

J. Biol. Chem., 274, 27786-27792tCfB^(D;^&-e?l!l^i~S^i:;0S-e#'5o ^^^v? 
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I^^B-fe/H2— CMC-Na, CMC-Ca, WcM.-^ ^^^^^ -t^. ^^^I^^hy 
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r;v^^:yf4^^—^A(Dm'^\zM^^^^}iii^X^^o 

[0047] [0i];^^pj!#^>^s^B^i-§PAD4(Di5^-r5y{[iSj^;^«o 

[|ll2]^5g#i|tCdo{t§^*^**^fii(OHPLC^-V— K l{*Bz-Arg, 

Bz-Arg(mono-methyl), 3{iBz-ADMA, 4{^Bz-SDMA(Dfc°— ^^-CfeSo 

[m 3]^at^y -e^it bfcBz-Argf|##:(DPAD4?^^b Jt-S mmU-'i^^ (SJ^^ ^^40 

[|ll4]^5g#yT*M5tbfcBz-ArgM^#:(^PAD4^^^btC:feft§|5£*SJS;(SJ^^NFr^60 
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ArgM^#:(Arg:~^;(77^^:^^(MtP). ^^h/vy^': Sigma (St louis, USA), N° 
-Mononiethyl-L-arginine:^P3tj^^(;'^|5>R), ADMA (N^.N^ 

-Dimethyl-L-Argnine):ALEXIS Biochemicals (Lausen, Switzerland)^ SDMA (N ,N' 



-Dimethyl-L-Argnine):ALEXIS Biochemicals (Lausen, Switzerland)) (10 iumoD^O.l 



M NaHCO (200 /z Dt^^^^b. Bz 0(10 12 mol)/DMF(200 /z l)^*PX.Ta#^. 

3 2 

-eiBtr^^t^rgufco HJi£;iS(-*(2oo i)^;(JPx.-c#3iR^, g^^^^^Msoo /iO-eaini 

^^l.fCo ^^^htlfz.7KMmK6 M HCldOO ju 1) ^;f]nx.. g^^^i^/KsOO n l)X4\n\ 

Bz-Arg, 2. Bz-Arg(mono-methyl), 3. Bz-ADMA, 4. Bz-SDMA) ^ft^bTto V^-ft^ 

<DBz-Arg^^#:ti)ft^^(7)l|X*f*40%@S'efcofCo 

HPLC ^(4^ 



UV: 220 nm 

;;&7A:Develosil ODS-UG-5 (4.6 x 150 mm) 
Temp: 30 S. 

^^:0.05%TFA;!K^ISft', 5%Tirh::^h!;/V;e)^6>l%/min-eT-feh^h!;/]^i6S^-b#$ 

^l^)ft^ifiiOHPLC^-V— h^|2|2iC^i-o lll2(Dl{iBz-Arg, 
Bz-Arg(mono-methyl), 3{iBz-ADMA, 4{^Bz-SDMA(Dfc°— ^^-CfeSo 
^b'a-i^<D|Hl^f*MALDI-TOFMS(®*5>t'f)t-J;«9^fofCo 



Waters M600 multi-solvent delivery system 




[0050] [^1] 
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